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Abstract Numerous analytical methods, both qualitative 
and quantitative, have been developed to determine reli¬ 
ably the presence and/or the amount of genetically modi¬ 
fied organisms (GMOs) in agricultural commodities, in 
raw agricultural materials and in processed and refined 
ingredients. In addition to the “classical" methods for 
DNA and protein analysis, e.g. polymerase chain reac¬ 
tion and enzyme linked" immunosorbent analysis, certain 
types of GMO-coiUaining matrices cun be profiled by 
complementary chemical analysis methods such as chro¬ 
matography and near infrared spectroscopy. This review 
summarises the status of the most widely used GMO 
analysis technologies, identifies new areas of analytical 
investigation and discus.ses current needs and future 
challenges. 
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introduction 

Agricultural biotechnology has opened new avenues in 
the development of plants for the production of food, 
feed, fibre, forest and other products, in the few years 
since the first commercial introduction of a genetically 
modified organism (GMO), the cultivation of several 
tran.sgenic crop species has grown rapidly to more than 
40 million ha worldwide j l], i.e. approximately 4% of 
the total world acreage. 
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GMOs can be defined as organisms in which the ge¬ 
netic material (DNA) has been altered in a way that does 
not occur naturally by mating or natural recombination, 
i.e. by being genetically modified (GM) or by recombi¬ 
nant DNA technology. The addition of foreign genes has 
often been used in plants to produce novel proteins that 
confer pest and disease tolerance and, more recently, to 
improve the chemical profile of the processed product, 
e.g. vegetable oils. In the European Union (EU) and oili¬ 
er regions, the use of this technology, the consequent re¬ 
lease of GMOs in the environment and the marketing <if 
GMO-derived food products are strictly regulated' [2, 3, 
4, 5, 6], 

The legal provisions are different for GMOs (i.e. 
transgenic organisms that have replicative capacity) and 
for GM-containing foods. One example of such a dis¬ 
crepancy is the existence of a de minimis threshold for 
food labelling (see later) that does not have its counter¬ 
part, for instance in the labelling of GM grains. The so- 
called “threshold regulation” specifies that foodstuffs 
must be subject to labelling where material derived from 
these GMOs is present in food ingredients in a propor¬ 
tion above 1 % of the food ingredients individually con¬ 
sidered [5], That limit is set at the level of ingredients 
and therefore, if a final product scores positive after a 
screening method, its respective ingredients should be 
quantitatively assayed to assess if it contains less or 
more than 1% GMO. Detection of DNA and/or proteins 
might become difficult when processed and highly re¬ 
fined ingredients, such as starch, sugar or vegetable oils. 


I EU biotechnology legislation is mainly based on Directive 
2001/18/EEC on the deliberate release into the environment of 
GMOs [2], as well as on Regulation 258/97i'EEC on novel foods 
and novel food ingredients [31 and Regulation 1139/98/EEC con¬ 
cerning the compulsory indscarion of the labelling of iwo GMO 
product.s [Roundup Ready soybeans and Bt-176 maize)] [4] that 
had been placed on the market before the Novel Foods Regulation 
came into force. Recently, the labelling Regulation has been 
amended by Regulation 49/2000/EEC setting a 1% threshold for 
labelling requirements [5] and by Regulation 50/2000/EEC dial 
demands labelling of additive,s and flavourings derived from 
GMOs [6|, 
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